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(57) Abstract: 

PURPOSE: To prevent the misconception on defects 
by sufficiently reducing the difference at corner sec- 
tions between a reference image pattern obtained from 
the design data and a pattern of an object to be in- 
spected without introducing uncertain factors such as 
the trial-and-error selection of the weighting factor. 

CONSTITUTION: The binary design image data pre- 
pared from the design data of a printed wiring board 
are corrected by a correcting circuit to obtain the ref- 
erence image data. The correcting circuit is con- 
nected with rounding circuits C1-CN in series, and 
each rounding circuit is constituted of a corner section 
correcting operator circuit CCO detecting and round- 
ing corner sections by applying a prescribed mask pat- 
tern to a design image pattern and a 3x3 majority de- 
cision filter circuit MF smoothing the corrected image 
pattern. The reference image data obtained by the cor- 



recting circuit are compared with the binary Image data 
obtained by reading the wiring pattern of the printed 
wiring board, and defects of the printed wiring board 
are detected. 
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e>n * 2 am***- * «c j: o »*> s nsaa»»>* * - 

> £ , WE* 'J - > ©Hit 5 s - * 

^S3ti/c2filiB«f !r -^CCj:0*to3tx-5Si|iiii«^ 

a) Mi2^U^^^^->*^t>T2ffiOSitSi«^ 

- > £ 8uEJl£««K: & HStBM^ < * - > £ * 
Si, 

c) WBa/7F^HJ^I8CCJ:*-Sb^2RK3nfcl«K:. 
£JK«3tf*c£K:J:*K WEB»BB>* 

20 

[11*312] ME* FttttiU^RIi. 5x5«i^ 

ERH^«« W S KitiH«> < * - > ©»JW 2> MMB 

«1 KEttOiH*^ 

i) ip'ltfHR 

ii) *M*iR«c5ffi**l» 4»-MH**B*ajLh 

a*r^>2fiJ^±cDiii^ 30 
mccaKft]R i ¥ii±^sa-r^ i ■o±©H»r 

CD 

iv) ^MfflS^SfcfcffifcirU *'C****5£bB 

e» i ¥H»£ stto^fticatf *sr 2 ¥isa±cD i ® 
a±<omm 

^»{br*citc<fc«3. BE»«BB^*->*£fitr 

SC i*»«i-r*B3»a 1 X»B*12 KEBQilift 

[»*«4 3 wEiBiii^-^MjE^att. a»a«*. 
e>4rc i > a c ± a £ *r sti*^ i nmtmm 3 » 

r*i*©B«3I«:Ella>Bl«/'« * - >aSBB. 

[ooo i ] 
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[0 0 0 2] 

[iSsfccDgtffi] *y>FE»*©eB>** 

@ ttte^St L te fc <0 V * £ . 
[0 0 0 3] £C5#, aaW*«W)«Jt«C|BOt:x^ 
^>^p^^cc<fc&<b^W«cteffl^t7tt*>tiSte«>. 
3BS©a3^*&©'**->tt* 013 (b) «c5Vr«fc 

^*->j £t>5) 013 (a) tCTfk-rjz^lCft F 

£.013 (c) (DX^tCU FSfC4a>TjMtftMU3 
ft, Cft#^£B^T«5^ #F» 
©S»WfcPi£K8g3tt*£- aS©{i«tt3WE<&* 
£ £ fe«c % J:&^Baaaoa«K: J: £^RS 

[0 0 0 4] CtrtcStfU g£3fe, #F»C*jWSJJB<D 

/<*->K»LTTflMt*fTft5*» 0BHB86 0-6 

0504^) ^ JE^a^«l«ojaH©iii*ott#a«: 
S^£# Fap*aHiLTSItfflH»^dr->«r«jE-r&^r 
ii (#£¥4- 1 0 5 65-^) , 4J!«Sa:^. 8il*Sfi£ 

^¥5 - 2 4 0 8 0 1 -if ) WWMKStl-Cl^ft. 
[0005] 

ffio^%2Pj7 ^;i/^*ftlfflor 5 F»{b*ff&^^ffi , r 
tt, ^ibcote^m^Sma : 2Wb©tee^cDigffio 
■fisftWff MK » £ ft 5 *JJtt ffl© i83£3&J H Br » S . 
JE*JB»Bf««©fflH©iB3RO«fPtt:a-3l^T«jE«:tf 
«c5^fficc*jt^rfc % *FSS*aHl-r*teaOCDHffi<DiS 
Ss^tttf 0 , *te. 5feB«c* FBrttSBB© 

iltfBM (a) CC7jx3*i-teE«^^-> (*43»^(*3 
titeB»3WEB^*->«rJBJa6r*BB»»r**) 
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^->i^H (b) itc^ztizmmo&mt&wo^ 

*->£%ttM?2>±Wl 4(c) KinTJ^ecft'K 

&m*+ftt<t'i^ < r sc t&-c£te\,> e io 

[0 00 6 ] #^W*C<2J: 5 ftf$II£&?&ir £/c£>CC 
[0 00 7] 

[»B*jss»r&/c«)C[)^a] ±iEi»H«:w*-r*/ca> 20 
taa3ftfc#*wcc«a» 1 <dh^ < * - > t^Mt 

FrC£->£jlj*glcH#»toTf#&*i£2« 

* »; *w 2 - > <om\ % tci^ut &s $ n tc 
2 mmttr- 2 Kcfc 5 3 *i - > i % 

a) WSB*y^^^^^-->*a3br2fflOKgtffii«^ 
^->^tulB^lt7 r -^^6i^TSI5ftiiJ^7 :r --^^ 30 

b ) ¥&mfe2fttcm&fflm~c*> Fw*sHrr^* ? 

$ - > i BUlEfi^SI^CC teW ^^ItM^^^ 3? - > <!: * 
Si, 

c) ilufS* FSP«ffl^S«:J:-5— S*«*»J3e3*x/cBRCc, 

[0 0083 ^mm%hm2<omm^^-'>^m.msL 40 

# FaPtttt^at*, 5 x 5tU:©S»ffl©2ffiffl3Rj&>6 
i) 

•C*H1«*3&»6 1 i®*»fcl±l!ttiTiti^Bi*©pffllJK:?¥ 

ar^2ffl«±©ii* 50 
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jSKKgSftSj! 1 ^iEiJ§LLcc??£T * l ffl«±OIB*T 
iv) Wlfig^SI^l, **BiSR«:ia^iLW 

sbs? 1 *oi[^<t^o^cc5aa f ^^2^ii:«±© 1 ffl 
[0009] *§mic%zm3<Dm»'*$->& : £!8ifc 
r, BOBEiaft^-^tSiE^att, ffiriE«a^««Jc*jw* 

^7 ^ji/^^^oTmjlE^i+il«>'^-> ; &¥^t*r^ 
[0 0 10] **W«:«**4(DIil«^^^->*3BJ« 

-c«, ±HE*i7iM»3oc»'rn^<DiiHfc^^->«a 

[0011] 

mm) mi<om»'* 2 mtm 

^F»«iai*S«:<fco-Cv^^^di->iJia^ 

T\ *-M*Offl3WJR«S#^n-Si:C^Ci«, ^7F 

lftS*f*tt^ < * - > ccii < ft 4 . 
[0012] -7?, ^it$n/c/^->^^b$n/c 
<*jK»ft%o^ - ^->«®i*»tcK*w6nr2ffl[{t3 

[00 1 3] »2©ia«^^->«aEiaKrtt. ai© 

TOcfc^CcftS. *Tftt>^, JB^ffiiRCcfcW 

£ - > Ofu IE i ) - i v) IE tJcO£ il^ CCOt^T, l^itll 

«^-^->©»i£-r-2>ii*fii^Ri Gifts, cncc^f 
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i v) K f BtS<Dl > r tifrvmm ceo c > -r *t cet & n^ffl^ 1 
[o o i 4 ] m3om&^z->tm$imt<c£titf. m 

oTt£ftiltl^*->^ ^^cj|5i<bi*;h&^*---> 20 

ffiiE^s k j: 9 tf a *i £ miE&im®t?k <o ii s tx z> 0 
xmoi&mt&mztiz* 30 

[0016] 

hmmmz 5 5 , fiHE^ss 5 8 Rvm&T- zmtmz 

CPU60, CRT6K F6 

[0017] *iSlft^^->«a«il"C«, t&Sf-^ 

35»^^n/c7"';> hESffi 5 2AU7*-y5 1 CD±CC 
4£g3ft&. ^^^S»6 5^ »iJSP«6 6;fr&© 
S-^tcS-^*, 1^SJ^^VSCCtK¥CC 
^tt£tf£o HBX«IB5 3«, i<d±:&k:» 
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->*ri-a#m^tLxafrTZ>* 
[0018] 2fiMbl5]l85 4tt, SBR«B5 3^6W* 
SiiST^aym^Sr^^JKB-^CCfflftO/ca, mis. 

ommcm~3t,>x*<Dy : isZ)i'm^Z2mtL, *?v> 

h ^ * - ><D 2 mtMtorf- * (feTF r^s^fg^ 

ftSf-^r$>5Wit^. 2^1K85 4jfc6aWJ 
$ti/c«IM*f-*^OSH Jt«^»«kUEIM5 5Cc 

[0 0 19] t*3^A«TC HB*«5 2«CJB 

T\ HW-«cj:Siaii^^->«: r*y^:Jvi^*~>j 
<tl>5) „ CADf-MM5 6(t CAD£ffll>T 
ft^$ft/cl^^~**A;ftU C©KW"r-dr^6* 

»j i/tJW^->^SW 2tHhi»f - (fcTF rgj 
itH&^-^j ito) ds Straws. «tt», c 

[0 0 2 0] mfc^-^gBttlHlB 5 7 tt, CADf-^ 

A^955 e^Stu/caattiiiiR^-^Ds^iBttrs. 

[p]K5 8CCA^^n-i> 0 A^^n/c^itSi^f'-^CC^t 

OSOJt«^B«Wiia»5 5^©A*fcHMLTf¥*to 
[0 0 2 1 ] Jt«^ffittiUSB5 5». AA?n/cil 

[0022] CPU60«, -7 A WfV-b-jy (MP 

u) , Atb^^>^^ yey«^6flldc3ti. 

«^CPU6 0«, ib«XRHftfflia»5 5tcSBttS 
*i€>^B3U»©Jiaffl*S^/cb, CRT.6 Hc{f-5f£ 
3Mm*r^C<ttcj:0 t CRT6 1 ©ffiiffi±CC*^* ^ 

cc sfe »r wrssffi Sfiicc after s a ep ^ a 
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CPU6 0B, F6 2CC<fc4A#»mc 

-5>6 MEBB5 8ftCXJt«&Btt 

[0 02 3]±IBtC*5^r|ftHj§L/cBI2C[)«fltrW. ffl 
iE|p]§S5 8 tt, llitft^— ^ leiSIUBS 5 7 £Jt«#ffit*tH 
BB5 5 i©IB«C«3^hn*6#, »«iE|5llB5 8*CA 

■ L?t>Jt:l>. C©ii£, CADx-^A^SfJ 

5 6 ^ 6 BMtB*?*- * D S tfttiEBB 5 8 tc 3 
ft. ffliE^cD^lti®^7 r --^"r^^^gi|liij^f r -^R 
S^BIfcf-^IEtiHBSTCCiattSti*. ^It. £ 
CD*i£@j{&7 s ~*RSt*, CPU6Oec£S»JfS<0T\ 
^^x- * O S QtirtgftKtttUBB 5 5 ^OAWt 
mmux, ■MR9 r -#iettiaB5 7^6HA^tt(UB 
885 S^A^Sft&o «»©ttff«H2©«fiR©*B^i 

[0 0 2 4 ] Katf><fc ^«cSe*©lM»^^->*M6B 20 

cfc 5 CC*iIE[e]&S 5 8 TRffiHfc^- * £*iIEb/c 

SB 5 8©«jauac/ttffiC[)B«BK;oc>Tlft?Br*. 
[0 02 5] * ? % ffliElslB 5 8 ©BifflKKCO^t M 
fiIE[nJB§5 8«> ^&«5£SftfcJSte«t«««: 

id F8B©«3E«:SfcoT», JHd«Wc*5C»T# F«* 
iWvX^A^-^JffiSnS. B3«lBR<Offi 

W^^i?;^-^. B4ttSl?S'<*-><Z>Daa5 

#£*&ai*r ^ v * * ^ * - > ft-eft^-r c 

[0 02 6] H3KtfB4tC*Jl>T, «/h<DE3ftJB<D£ 
F«**bT^ *->tt. 0M.KB3 (a) (D7X^^ 
&'\ C©§3 (a) <D-7X2'*5->tem'£ 

ac»iBR*««i«# F»rac»ifl3E-r*. /c/a. v so 
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X^^^-VCCfe^^ffieWtt'F^F^T-C*?!, * 

(a) ©^x*^*->icj:*itf % KftiB«^'^->K: 
-So RMfCC. 03 (b) - (h) (Dv^^^^->CC<fc 

[0 02 7 ] — 14 (a) (Dv*^£-->k:J;ft 
SCi^tt^c Mil3B4 (a) <D^**^*->T? 

i tp'Cm&ott-Kfatz i H^ntft/ca*^ 

JtCC ' 1 \ *^BB*O±*l0lCC 1 IB*#«ft/cli*# ' 
0 'r^^o C©£5fr-7*^£-->K:J:ft&*, RW 

SC^tt^, BI«(c, B4 (b) - (h.) 07^^ 

r^^^rc^[ifl§B^^ft-eft^m*r^ci^r# 

[0 0 2 8 ] B5tt, BftK:Jfftft3&i^^lS/^-> 

M14(D-&7X^^^->i©^^-rir^)4o 
ffljS^ # - >#B»R <t ft o T C » *JB6«» AXtt H © 
SR^^M^T^i, -ecr>BS^«AXttH«B3aafB 
4Ot^tl07X^;^-><!:()- ScL^C^ CfttC^t 

M4 (b ) lCn-^titc-?7.f>i%-y£— gc*T^ 

^7 F^DawojH^iaca^D^ig^-r&i^ccfeB 

4(b) CC^:3ft/cV^^/^-><b— §rr£/c#>, 

r^a^ft^o $6tc, tf h'^<D&m<Dm&mmE&m 

^T^i, H3 (b) tt^ 3 ft/cvx^s 

«CC, ^7 F^CjfW<DJS^««FSafGS:fli^T-&<!:* 
CC^B3 (b) t,Cnk£titc-?Xt"*Z->t-WlTZ>tc 

OSP<bLr^tH3ft^ e 

[0 02 9 ] «±cd <fc ^ cc^ub ^ n/ctwtiffi»^' * - > 

0^7 F8BCcoi»r«, /7FSS^tftfflSftfcJH^««l«:*5 

* Kit Bi«' < * - > C[>**il*CDffi*«5e ^ ii 6 ft . 
C fttcj: o xm*ffiiEtim&%7 L. iJ YWCfl&ifitt 
W6ftS. fl8^S«B, CRO'DCCte^^KSt 
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*4>!BRe. fSO'grti'l *6 "0 'CCSKS-Seti, 

[0 0 3 0 ] ±E£EI««: % 07 (a) fiC^TJ:9&4 
5 «©Eltt©'< * - > K» 0 r »WEI«tlllt 4 
<t, 07 (b) CC7jVrJ:5K:«C*. 08 (a) 

^iE3ftT ('1 'Cc(E»&*.64rO H8 (b)te^ 
3x30^8^:7 *;u*K:srr<!;, r^»c»j (D« 

o*iBo«ii^*->«:a<tt&ii>9a*fc**. *r 

7 (b) <£>^£->t;i:07 (c) tC^Ti^CC^O, 0 
8(b) OA^->^8 (c) &C7jVr<fc^CC&£ 0 20 

[oo3i] *mMm?iz±izj!micm-3z , ^ieihik 

5 8 4, Rftli«><*->fcfcWS# F»«c*L#*ttw 

-r«ct>%, B Hc^TJ: 5 KffilElElB 5 8 tt. A«) 

SAfeftLffilelBtt. B*tijE«ltB*tTft9*F»liliE* 
-^U-^lDSSCCOi, * FOTKE*^1'--*IhIRCC 

ok j: x %m <* tiMkomoL* * - xow-mit^n a 

a*SiEIslJ85 8«, CPU 6 03^6«|&3ti*»r3E©«l 30 

if 6 n * 7 s - * srSispfcf*- * r s t u r m^-r ^ . 

[0 0 3 2 ] 09&CK01 0te# F8BffliE*^U-^ia 

iscco©rt»«at*^-riHif8iar*o. B9«. i m 
mT^m-XAtiZtizmmi&T-zDst:. 5x51® 

6 m 2> MS «««c * <fc 5 tc 2 W«c JgM T 

1 0 ti, 0 9 CppB-CKH 3 n/cHItli*^- * D S C£ 40 
J: o TSSfc £ ft £ 5 x 5 * - >«:**LT # F8R 
©*ttiHjE«ftt9fc*©HW (tTF r* FSMfttiJtt 

[0 0 3 3 ] B9fc^3tt/c@HRMH8Mi. £^7?fa 

- 'J LMl^LM4i. D^'J -;7'7P7^F 1 1-F15 

£, y yy m 7V y 7*F 4 1 — F 4 4#>6/i5c£S4 50 
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7hU^X^i, D*7 y ? 7*7 P v y'F 5 1 5 5 *P 

-^DS (D&HSCCfcf JC-T * D * C P te|*JJ8 1, 

[0 034] gSttlifli^- * D S ©SBBRfcSlto-rfi^ 
(£TF rR*m«s#j <bCH\ RitiliS^ 

T, J»15^7 FU^*«CA*S*l, comas 

7H/^^J:1 RHiii*tt4DS« IBBRftjIK 
3ii/cft-^0 1 1, 31i«»aS3«tffcfi#0 1 3, S 

c«ra»«s*fc»*oi 5*W6ti*. *fc. K 

l+lilfcfl-Sf DS«*7>( LMl*cfcA#3*i % C 

©^>f>y*y LMitciO, KW-E«fi#DS* 1 5 

^>#;i52£-e/cm-5f («t r i v-ommm^i 
*y LM2tcA^3n, c<D^-/»^y LM2tc < to, 

UK 1 7^>»iiiSS-l*/cfi#rttfe%KH-H*(t#D 
S £ 2 7 >^ii5i3 i*/c«# («T T 2 ^ >T >il5ift 

yLM3. LM4(Ci;0, ^ltlJ^f5-^DS^3^-f 
ii5i3^/cfi^ («T r3^-f>iHK«#j . 

r4 7-Y>iiMfi-^j <tc^) ^-eti^ntf^n^o c 

AAStiS. 1 5:-f>iHi«#ttJ|I2^ h 

2 mmftm& 3 -^/cft^-o 2 2 , 3mm&mmz 

#/cfi-^02 3, ao f 4iB*»SS3'S/c«#0 2 4** 
S3V7hu^^«:<l:l 2 ^ >f >i!*2fi-*f 
*lBBR»il3B8*^:«#0 3 1 . 2ffi*#iHi«S'f*fc. 
fI^-03 2, 3l®*»ilg$'i*/c«#03 3, 4@ilR» 
ii^3-l±/c{t-^03 4, RUbmrnftmi* $ -tf/cft-^O 

Mff 2 3 ^/df^0 4 2 , 3 

3^fcff04 3, ^O f 4Pj^il^$i±/c{l-^0 4 4 
a^fteti. I5^7hUyX^(Cj;0, 4^>T>jl5i{t 
#4 lHB*iHIH3«fc*-90 5 K 3H3R#3!5£3 1!; 

[ 0 0 3 5 ] 0 1 0 tc^3 titcft KSP^UJlSiESBW, A 
ND**- FA1-A1 6, ORy-FA 1 7, Ra'gfffe 
«SftH«y-h («T TEXORy-Fj tt»5) A 1 

*MH»-Cff 6ti/c±iSOS#0 11, 0 13. O 1 
5, 022, 023. 024. 03 1, 032. 03 
3, 034, 035. 042, 043, 05 1, 053 
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AND y— HA Hi. (1^053, ff-Sf 
03 3, 3 5£&$s2t*7£{i^ 2 3£J5 

KStf/dt^ SO'ff^0 3 1 £KK3-t*fcfs-5f£A;fc 

FA l©ttl;Ws#tt* H*JRSaWT-JRHSti/cKitBS« 
M^C£o-C^3n£^£~->#03 (a) 

a*, r&tofe, AND y— h A IB, S3 (a) <Dv 

N D y- h A 2 - A 8 tt. ^n^ns 3 ( b ) - ( h ) 
(0^X^^^->CC<tS* F8Mftffl«*B4IS3EU AN 
Dy-hA9-A16H -en-enS 4 (a) - (h ) 

[0 03 6 ] ±SEA N Dy- h A 1 - A 1 6 (DfcH^fl-if 
tt, ORy-FA17tCA^3nSo UkW^t, OR 

cc-i \ ^-saw^cctt'O '<ta*. eit, coo 

Ry-hA 1 7^tU^fI-^«EXORy- h A 1 8&CA 

^?$n^c ExoRy- b a 1 8tc» % c<Dmt>mn<D 

fflWc, Bi*JRH»rKMdtifc»»Iil««#Cc»Hrr* 
5 x 5BiX0*<CWX<Dft-9O3 3*SA2J3ti&. l//c 

*^r, oRy- hA 1 7ou*«wo 'o«i^«. 

*>M^O{f^0 3 3#-ecD££EXORy-bA 1 8 
frh&t)2tlZ>&* ORy- b A 1 7CDm;ft{i-5f#' 1 ' 

o 3 3 *k«3 ^tcm^tia 

#3ft£ 0 COEXORy-hA 1 8<OU*«W*F 30 

jERMilifcfi-^J ffiiE»©SW®«f r --*±H 

[0 0 3 7 ] fcl±<fc*K HQO@i*JRMMiHl 0CD# 
F»«ffl»jE«*fcliS**r FWiiEa|-^U-*H»CC 

o«, ^l^^^cA^$n/c^lt^i]^f r --■^Ds<D^^• 

* - >#EI 3 SOI 4 0C?S 3 ft/c I *-S7irt><D"?* * * 
- > t -SScf & »IBXJRHflSO ^l>®j^<E>d-*f O 
3 3*rJK«0Tffl*U *-&<D«^tett{I-S|03 3* 40 

[0 03 8] il 1 »3X 3&W&y ^^§HSMF© 

CC«. ±IEO* F«»jE*^U-^llBCC03&>6»a* 
3*i4»iEga«tlii««^DSni*«A*S*ia. *8»7 
JU^IelHMFB. ^^t^K 22i k D7»J 
7^7P^3 1. 3 2, 33i, WS3 0, 4 0 

hUisXZt. Jt«a4 5i3^61fJ3E3*l, H^? 
^CPCClSHtBLTMrf'Tr*. so 
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[0 03 9] ffijERfltlifeft *D Smtt, 3X3 ^Stifc 

3 lSO^^^^'j 2 1 KA^SfiS. *l/t, 
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